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(54) istmom: mmm^ 



(57) l«pfFfS^O«iSffl] 

m*«il iiffia (2 1) , (2 2) *5j;l/t 

S{t« (2 3) «:^;^igt|iil§g (2 2) «r:frU-C!Kiift 

SI (2 1) t^b(r>m^m&^mm (23) --ej^r^s 

^eai^ (2 0) tc*3ltS^^lftl:*tt«t1-55t5>»tt« 

^=2/ h (2 4 A, 2 4B) Sri^ftfflicL. 
^2a!li«3t^>»*«Sg^=3' h (2 4 A, 2 4B) «r 
•tn^ivK^teaiSR (2 0) li#AU 

m^^m^ (2 0) ogiiwtt^j soft's 5 ^r(D3ti>» 

hSr|g2aS03ti>»tt«S^=y h (2 
4 A, 2 4B) WW»P)a«?UrSE3tejS5R (2 0) \C 

[ai*«2] 2^«6 (2 1) , tpsijg (2 2) :fcJ;U5 



s<ttt{ (2 3) ^^^^^!^tfif^sg (2 2) ^^Lxmm 

« (2 1) d>e>Ofl|-t3t4KS«« (2 3) 

^mmm (2 0) lJ:*J»t5^1»:fiSr««-tS3ti>1ft«r« 

(2 4 A, 2 4B) Sr^fefflSU 

e3te2l5^ (2 0) (>:fc-lt?.5>»ft^aiJ«b. 

'y\-^m2 mm<r)^^Wimmi^^=^^y h ( 2 4 a, 
2 4B) wi'*>e>amuTtt3teai3K (20) ic#a- 

m^ms] mmm (21). 'pm?^ (2 2) :fej;ut 

(2 3) Sr^^K4'»« (2 2) Sr^frLT^iSIt 

« (2 1) *»e>roit#3tsrKS«« (2 3) ^-ej^-rs 

3teai* (2 0) l::*5»^5»»a:Sr«r«-f53t4^1ft«« 
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3/h (2 5A, 2 SB) Sr^*fflSU. 

h (2 5 A, 2 5B) 

(2 0) tCjfAU. 
mytfRvk^ (2 0) oeg|!l#ttAsa»i«:-5KS», «a 

^©3fe^^»it««3.=y h (2 5) Sr. mummio 

^i^mi^m^~'y h (2 5 A. 2 5B) 

•gt;£LK*eiSI3^ (2 0) i;ijfA-g9:ai-.5itSr» 
[ra*«4] i^ftat (2 1). f^ms^ (2 2) fc-iut 

Sft«6 (2 3) ^^P^^t>m?^ (2 2) ^^n-LTlRj^ 

ti (2 1) A^bnm^yt^m^mm (23) -sfis-rs 
3feeji5K (2 0) idistfz^mm^m9t-ri>tit»mmm 

(2 5 A, 2 5B) ^^*fflicU 
lK3feej3l3R (2 0) Jc*JJt5^>«:**»l€U. 

s' h (2 5) Sr. R««ii»S©3t^»«««3.=S' h 
(2 5 A, 2 5B) <0«t>;5>f>a«i.ft;gU KjteSI^ 
(2 0) tcJfA-ta:lli-5rtSr4««t-J-5. 3t5>«tt 

[!ii*«5i m^mm^ (2 0) si/^fc»s<D* 

f^^Bm^ (2 0) 't'-C. tt^3tSr#iKg#(c-&-fo 
(2 5, 2 5 A, 2 5B) ^f^m-t^^-t 

[S»*«6] K3teaS3R (2 0) 
#'Sej^SrtT'5:5»^» 

nit)tmm^ (20) «fC. fll-i-3feSr«lft«-fo{c:5^K 

^mmm^^=^'yh (25. 25A, 25B) ^^m-r 
5 r t sr^m^-r^m^g 1 4 <^v>-f 1 ^tciB^ 

[fS*^7] K3teii5K (2 0) AS^ SVMC&gc^S 

#^fieaiSr?f/j:5i&^, 

(2 0) "ti-c. Rsafcf^-^-^/KZjfs-i-jtc^f 

U-jgL-CK)t5>ictt«Sg^=--> h (2 5, 2 5 A, 2 
5B) SrlS:B-r5CtSri|^i:1-*W*«i~4.»V>T 

[i»*«8] ^^tfijg^ (2 0) iCiBlt^Ki^Kt^ 
(2 1), iKtfiffiSS (2 2) , ^^mm (2 3) (OiJ^/i 



< t t-OlC. ig3t3>1ftttffi§gri-2/ h (2 5, 2 5 
A, 2 5B) Srii^Db-cm^iitPiirt-it). K3t5>«S: 
Mtt«=-=S'h (2 5, 2 5 A, 2 5B) SrK^fiSI^ 

(2 0) \zm?^'Wtmrr^^t^'mt-timimi_~ 

im««9] ^?fe5>iC««§§3.c:^s/ h (2 5, 2 5 
A, 2 5B) Sr&K (2 7) ±{C|l3ebfc/^•y</-i? 

(2 8) t U-C«»aU. Kz-^y^-i^iKt-CKJfe^^lRtt 
(2 5, 2 5 A, 2 5 B) (DX^SkTL-fm, 
y^-in^i 5 w i Sr#®t-rSSI*^8.|2«<p3fc^^»«tt 

[»*«10l i^ft«l (2 1) . "tJittS (2 2) *5J: 
U^SttSt (2 3) Sr^^^MifilS (2 2) ^Sr^LTKi^ 

mm (2 1) ;i^t,cDft^3tsrKs«« (2 3) '^esii- 

«3fee3l» (2 0) (c*Jlt*^fi^ffi«t«3te5^1R*l 

m^fRmm (2 0) (ctJitsgEi^^ (2 1) , m'pm 

^ (2 2) , ^Sita (2 3) ©^/<C< it-oji. jE 

h (2 5A~2 5D) S:. §Jit¥©: (2 9A~2 9C) 
2r^U-CK3t5^«««5S^^S/ h (2 5A~2 5D) (D 

mm^^Sc (2 9A~2 9C) Srtftf^-fSrilcj:?). 

^S»a«cD3t5>fcttffiS3.::i y h ( 2 5 A~ 2 5 D) 
W'f;i-P,jSa*ffi-a-fr«5t5>«ic««S^=3' h (2 5 A 
~2 5D) SrS#^tr§]«J»t«3tejgJR (2 0) \C» 

[it*^iij mm^m (2 9a~2 9c) ^i>yu 

li&^'S 1 2 ] ^mWi^W^ ( 2 9 A~ 2 9 C) SrKS 

(2 3) wa^bmmm^KX'omi^Lxm^^m 

tt««3.=.s'h (2 5A~2 5D) roffi-a-arSr§]9m;t 
SiHI^JC. m^mk (2 3) fl!llc:-CK3teSl3R (2 

0) «eii#ttSrSiJSL-r. (2 0) (Ofeii 

if^m^MM t f£i>m.-^(Dmmmm^=>-=^ (25 

A~2 5D) srstjeu 

^S^ta (2 3) fiij!4»b®$iJWft^lcJ;*)^§)m#© 
(29A~29C) Srfilf^U ^3t5)-«i:ffi{8Sg^:=s/ h 
(25A~25D) cDift-g-BrSr. ^^ifl±myt&m^ 
(2 0) ©«@^»tt;6S*aii:'5;5iia-g^t!:9)!Jft^Sr 

t ^ii»%j:-r^^^isi i^m.(otft^mmm:^^ 
[it*:®i3] mmm^sc (2 9 A~2 9 0 it)K m 

IW*«14] ^^ift^m (2 9A~2 9C) ;45. 3t 
J_o~J_2ro^^T^^-6^i«^^:|B«5©3t^^it*l«*a;. 
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[oooii (aft) 

mmm 

'mimmm(om.m (lai , bi9) 

•m3^iS0i|rora (1213-135) 

'fS4mifi<o«im (la e-ias ) 

•IBSllttWWiiiW (13 9-1211 1) 

•m6^m&\<r>^m (mi 2.~i2iij.) 
■ m7mmm<owim (lai e-ia i s) 

[0 0 0 2] 

:/5t7r'f''^litBlS (Er-Doped Fiber Amplifier : fiA 

T. EDFAiv>5) Srfflv^fcft|^g|^l • iBSSiiJtiifte^ 

[00 0 3] 

•9> fi«l^«, aft-Ctt2. 4Gb/s03tji{ti'^7'i^ 

ttfeic, E D F A§rffi^^fe)fe^a<6»^f i|gS'>;^r 

[0 0 0 4] jtiiff->;^rAw;»c«S'fl;w:&-jfei: UT 

©SrFDM (ja»«4^tJ#fi) *^i:P?A/-ev>«) 
[0 0 0 5] cro?*>, TDM©J; 5'i^#^:^lil-*5V^T 

^flJfflUfcWDM (FDM) ^^X\t. fiiSiS^iiSji 

»+~3»WGb/s(D:*c«fift«s 

m 3t4^«tSg® (MUX/DEMUX) t^lit), 



[0 0 0 6] 

»=Pkiii£;±OjeSE«3tii«V;^x-&<DlSIISt^tB 

[0 0 0 7] {.f>>u ^'¥mtitmm->:^7'Mc$3ifi>'p 
mmm\t. ±tc. (D«-jtii*i>t'i»i«T?©ASE (i«s«c 

tUy& : Amplified Spontaneous Emission) S^^KXitlt 

SNR (Signal to Noise Ratio) ^^fki:, (DKerrSb:l^Sr 
Ufc S PM- G VD^*IC J; SKJ^^J^'flit © 2 o(D® 

[0 0 0 8] rixe)(D5^@<ws PM-CVD^miCj; 
9. ^:OSPM-GVD3**fJ:j;SS[J^^b*sJ:Uf5^» 

[0009] ±J*® g 6<J■Cffl^^?>^^53te^^i^:1t(8«l- 

1. 5S iimj^^i^y Vyy^ ■''^ (JJIT, DSFi^^ 
5 ) &m,mie.\-yxti: < , KKW l . 3 <* m^^ V^^/W* 
-K^T'T^^ (£ilT, SMFtV>5) e3IKifB«r*iJfflL 
fc;BSgfi • ai^a^tiifti^;^^^^^^, WDM (FDM) 

[0010] |^=pkin£i±0)e;gSg|i3tii«'>;^7^A(0# 
r^r x^OjE^^®i« (5>»ffiD<0) Srffit^ 

•ttcMc. &m^i:\^xitiE^^mmm^m\ tft^m 

iimm^tix\,^i,o ro3ti^»:«fitfi«i4. Ds 
Fe26*f»t iKll 8ps/nmAiiiO:fct*4«fc«Sr* 

[0011] 3t^^ss:tt«sgi L-CI4. ^>«c^f 

5 C t t?5^»HI«l:Sr«a»-lfflSi-r5 C t !55-c t * 

3 r J^^*^S:X*1-5 r t -C. 1 0 0 ps/(nm • k 

m) eJl±dS^§^tlTV>5. 

[0012] Ill!5©)t7 r-f^^eSltero^^^lftaSSttft 
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[0013] ;*:38ijgtt^r O J; ? 'iSRSlcS^iliJlS^ti 
mf^-r^^ttuK. SPM-GVD?ai«(c:J;5jSJg^{b 

(GVD) icximm5it^^i!)i±]:,iztt>h^t\ 
5 1 1 tic. ig;3;». vit^-m.\.it%9rim^i3^^m. 

10 0 141 

^m*l««a.=s, hSr^fcfflScU iR2««©*^«S:«r 

[0 0 1 5] Jf:?§Bj03t^>«c«fit;^^ (IS*'S 
2.) 14. jS<m 'fiP«Sg*5j;U5S««6S:^^K^iPSSr 

[0 0 16] *f,fC. *38W<0)fe5>1R*|flt*S: 



[0 0 17] *fc^e>ir, j|s:B9qro3fe5>«tt«:^S; (IS 

10 0 18] ±i^Lfc3t5>»««*S:tC*Jlt5)tei^^ 

10 0 1 91 $.P>|;:. ±j$bfc3te3S5Slc*3it5Ki^« 
(0 0 2 01 ^ys:, *|ggao3t5^«5:tt«:^^ 

^s^zi.=^yh^. mm^Si^ifrLx^t)t^mmmm:^=- 
-y Y<DU^^<Dm^ • m'^-^mfm^xm^hx'f^^ 

y V br^ *) lft;tK3fceSS3KlJ:Jf A • B 
[0 0 2 1 1 *LT. K««l^g;«r^SB*»e)<OtJ»ft^ 

u:j:5tftf^urtJ:< m^mi 1) , r<ot#, 

gfflr«Mii!)»r-cK3tesi3R©e«»tt«ra!i3tur. Rjte 
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^)^ft^T^)iv^ (m^m 2) . 

[0 0 2 2] ±»Ufc§J«^il;*. »»W^-rs' 

^i-J:^)ffifieLrt>i^^L (fg^^l 3) . %:^>(yf- 
lcJ;9fi|figUTfcJ;V^ (^^^1 4) . 
[0 0 2 3] 

-ei4, flfIt>or]EAt?F^<0M't5^^«5:aSr'fr1-5 2ffl?S 
-yV r t (c i ►) . iE?!|/j:5>«i:»SrSJS-C# 

[ 0 0 2 4 ] ±5$ Lfc*ll9g(^)t^^«1iffi;^^ 

*i-5 2«lli(D3t5^ii:««§g3.::L.;, h Srffilt Lt^st , 

[0 0 2 5] ±3$L«:*38igro5t5^|5:«flt;^SC 
[0 0 2 6] *fcSF>»c, 

[0 0 2 7] *LT. iiSLfc^eaiJRiSSSV^Ji^iK*® 

•eta, 

[0 0 2 8] ±»Lfc5feejSl5R{C*J»-t52Ht 



9.) X ^■«y'>^>-5^*ft-e3ti^1R1f««a.;iy hOA»^ 
[0 0 2 9] ±3$Uft:*^l^03t5^fctt«;^^ 

[0 0 3 0] ^UT, mi^^mif^m^hnumm^\z 

■fS w t IC i 9 (lt*«12.) , 5t^^»«««3.= y Y 
[ 0 0 3 1 ] ;S*3, ±3* Lfc^lft^at LTtt. «ttftfi«; 
[0 0 3 2] 

(A) 

■^grijffl-rS^V?^ VfiaiSS (In-line amplifier) T? 
[0033] 2 3 »4S«L.fc3t«-tSr®fL«*fc 

3gifei-5S<t«s-e. ji5gLfcj^ti2 1 t^mm2 3 t 

mi6:ol'«*«2 2Sr^LT3t7r^^<2(cJ;!9S«E 
■rsri-C, >te2l^2 0 75S1f|^$ix, r<D3fce3ll5^2 
0^!:*3V^T, aHt«2 ld»f>ro«#3tis, fiffll«2 2;fe 
J:U!3t7 7i'^^2Sr^L.TS^&«2 3-^ai$nSJ;5 

[0 0 3 4] *Lr, 2 4 A, 2 4 Bt4^:it-eniE©5^ 

«fl:+B, :fto5>ma-BiS:W1-5 2®«<D3t5>«ffi« 
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#aiS82 2, Slt«l2 3<^^^■f^^!6»<o^f6^^) JcJfA$n.5 
[00 35] t r Jtei^^ 2 0 jte7r-l'/^2 

■ftClat^-^faBLrn-iine -C^i^SS 2 2 

^jrfetr. )fc7 7-l'^-<2f tCtat^-;£MIBLo_„^ (> 
■ kin-nne ) "CS^'t'<8l8 (Regcnerative-repeater ; E 

0 1 9 i ^W&t^i, 5 Iw, fl^fiilSSMBlii 

{blgta (Reshaping), y g (Retiming), ggglM 
^ (Regenerating) 03 a^XDRiii^gj^'^^attBgr^L-^ 3 

[0 0 3 61 ±M(Di. b f£%mmn±'¥WLi^:^7-Mzio 

2-CtDASESaKJ:5jteSNRjlg{t;j:. (2)3fc77'l'-^^ 
2'f-?<PKerra!l*!fe':ft-L-fcS PM-GVDgMlt;:J:5& 

tls ±|gttSPM-GVD^:S:(Cj:oTMIg^tl5. )fe 
(A. a(li^UfcJ:?('. y h • x^ryT'- 

< r J: s $ » > g :^ii^W^-Cfe S. 

[0 0 3 7] Bll 9tr, fejj^ii^^l OGbps. 'P»2 

j&^(03te7r^^<2^(PA;^^'<t7-fcff^fi»«(OWIB 

Lg^ ^j:oB9fi^g)g!i^^o ^^mmwr clings 2 

2) ;>>P>(0)t:M;^Ogi!)&±2dBj:<S;S-rei:^ fF^5» 
«C<ED^^^=± lps/(nm'km) ^^l^i^gS 
WMIBLg _ ^(Dft:kffl[tt2 8 Okmj:7'j:t). 
D;^v^=± 2ps/(niii' km) oa-a-C^. jBSSortg 
BaLg_ ^0&:*;gtj:2 1 0kmj:>^j:.5o ^S6«lgg|grjg 
^•rSfefetca, fFgj>«:i[^/J>^<aojfc7 7-f^^2 

[0 0 3 8J i^lt^y7-<^<2<o^^W6.^mi(o^ 
^^ESr^|JffiL.fcWDM:;^S;lc*5^^T, ffl^m^FW 
M : Four Wave Mixing) tCj:5^o^ h'-i»^attSfc 
*7r'l'/<2(05g^jfiSt{t^*K«tS:l«U 

[0 0 3 9] Wj:. IS±©3tii«'>;^7'A©«^, 
WIBtt-)fCtt'i:<. ^h\c%n<o%y7^''<2<nsif^ 



F (3tyTi'^-<2) ©§^j-t5:K:S#jfi(c:<t^3tjSSSria: 

[0 0 4 01 %mk%2 
0©^>»SSr««-r5fcfti::. i^»ffli:$tvfc2a«© 
3t5^«:«««=-- y h 2 4 A. 2 4 B 
%2 0 KifA r <0%B.Wk 2 0 ©e2l#tt;jsa» t 

fi^iS(r>%i^Wl^^^::^=^ -;/h24A«>L<W:24BSr 
®*iUT>tej^*2 0(C}fA-KHUTV>5. ;^tl(Cj: 

[0 0 4 11 3te2&»2 0Oi>«tfiSrSyjfC#5. 

^^ftMtftSa. ^ 5, h 2 4 A t b < f4 2 4 B ?rig#^-r 5 w 
it?, J;t3?tlllc3teSI^2 0<D^>mi:Sr»«-t-5rt 

[0042] r r-e, m\M^m<o^m3f£mm\co 
v^Tifti^i-s, -esiJiits- 1 oGbps, ^mmimh 

in-iin. Sr7 0kiii. #3tiitiS*^p5»3tm;^)03ES)ir± 
2dBt{R;£-t-«t. 01 9 it), ff^^»cffiD^„„, = 
± 1 ps/(nin • km) -eft±S^'fiaSKBSI42 8 Okmt 
•9. 2 8 0hs>mm<O^^%<D^%im.t U-Cf4± 280 
ps/nm (D5>»tt«i5i4J.S-CfoS. ^^IT, €31 
«S4)'itS;4S+1200ps/niii <K>m^^ 5>»fl:+1000ps/niD i: 
-lOOOps/nm i:03t^>«5:#fBS§^ = S' h 2 4 A, 2 4 8 
SrfflSL^c^g-, ^JjftS-lOOOps/nin ©jt^^lftttfitlga. 
h 2 4 BSreailSf lCffAr*V«> »i^1Rl:-65+20 

Ops/rant /it), esi^lH;:**. 
[004 3] (B) ^2%mm(D^^ 

iiK\z. :if.?&m(of^2mmmt\.x<r>%^m^^i3m^'o 

Wc*5V>T«:, iE<D5J-««:+B. A©^^»»-BSr*-t- 
5 2iBSW3t5>«:««li3.= y hAS^«>ffii:S*iTt>fc 

5S»as)i<03t^»ffi{StSS3.:= y h 2 5 A, 2 5 B 

[0 0 4 4] ir-Ctt. ^HfcfiBl, B2ro2a«©)t 
yh25A, 25B 
n^il. r*Vb03ti>«««S^=S' h 2 5 A. 2 5 B 
«r«i;«^^fc)-&Tfl}^$nt3t4^«*l««3.iis' b 2 5 

*e2i^2o (3t7r'r/<2, 2i<t«t2i, '^tm 

2 2, S<t«t2 3rot^-fixA»®lf54^) fci¥A*lxa±5 
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[0 0 4 51 ^:L-c. ^mmmv\i. ytmm'y^v'j^m. 
»m»i-*3»'^-c, 2a«<o*^«ttttftS3.=y h 2 5 

A, 2 5BSr, RfiSgc, »-&-tirSr3E^)fc-iS?>^:ti?*i3t 
Si^JK 2 0 |C#A U CI (03feeai^ 2 0 ©feiiiRptt, «f 

5Kfi©[. U'^n^^mmm^^^^^y h 2 5 (E12.f 
■ett 3 <B©3t^>»«r«{g3.= y h 2 5 A fc 1 fi«)3fe5^K 

«W3t5>«cffi«SS3.= s, h 2 5 A. 2 5 BWf 
• StJt LXytfBTSk^ 2 0 IC^A • sag UTV^5, 
[0 0 4 6] c^^^;lJ:9. «i>«:jfiS«P)0#;S5;^?|-e 

yh2 5?&, 2a«W3t5^«ffi«S3.;^y h2 5A. 2 

5BO"f^>e)S^'ft:5L, 3tejii^ 2 0 ic:#A • ta;fi 

i-5 r i: Jci 9 . ^Gmm 2 0 ©^J-»:l:/5S«i«lcfF^iJ 
[004 7] J: 5 IB 2.^«!i|®5l£5>««r«*S; 
■m^i-i>:itf£<. SPM-GVDSb*tCi5Jfi3g5? 

y ^S:2a^gi:ufc#^^co^^•clfteqtfc*^ 
[0 0 4 8] rr-e, ll2.§lifiW<^:&*^6<)7je^««9j(c:o 

\'^x^mir^, m±mmm<ommmtmm^. 2 8 0km 

ej^a«)ft-^3t<04>«!cSi U-Cf4± 2 8 Ops/nm (0:5^15: 

t(ix.ri, 4^»»ai, a 2, 

Bl, B 2 t Lr■?:tl/^^^+300ps/nln, +100ps/nm, - 
300ps/nm, -100ps/nm;^i5)t^>«tt«S§3.=:y h^fflif 

uTv^sti-5t, tfti^mmm^^yhtLxtt. B 

1 X 3<@+ B 2 X 1 <@^S:ifi;^-g-i3-a:-cei^K«f (J:#A-f 

[0049] (c.) m3mMm<om.m 

[0050] la 3.lC^-r J; 5 *llli«i!Hi*5V>-Ct>, 

*e2i^2o*5, mm2i, 'pm!iS2 2, s««2 3 

Srit7 7"f/^2liJ:»)S5iKUrfl|fifc$tiTV^5;iK 



^ms:(om^tit\cmWii-^m^/^^»u (e/oi~e/o 

4) 21a ts «-f'ir-^/vS©®SC/^3EgiSB2 lat^ 
t Oft -tit SrS T r *v P> (Oft -^3t i^fifb-r *o 

[0 0 5 1] sft«j2 3(4, mmm2 m^htfty 

7^^<2. ■fi«liS2 2Sr:^M.T€jg$tlTtfc#Mfl:$ 
tifcft^3t«r5>lllt- 5 1 1 t»c=a-ft^Jt«r«^ft-^lc3E 

• ^m-r^m9m2 sat, #^+;!^/i'&lJ:Kitbti. 

3tSrm^ft^H:^»-r53t/««^lftSP (0/El~0/E4) 

2 3 b t«r-t'^C^-r«fiKg?ix-CV^.5. 
[0 0 5 2] ■eU-C, >)c|lli«-Ctt;, iIft«l2 1W#® 
^/*^«iSP2 1 a t)t#fifb»2 1 b tOFflfc. 
»4t««a=y ^2 5;iS^8;ltP>^^T^^5. 0*9, SiS 

s/iiaeic, a^-a-(03t5>»ttfas§3.::ij/ h2 5A, 2 

5BA5Kg$i^•cv^S, ^J;ta, lll_3-ei±. O 
^^^/Hcji5>»:fiB 1 co3fc4m«rttS3-^ y h 2 5 A 

1 ©3ti>»««rS3.= y h 2 5 A i: 5J-»fiB 2 (^3t4^«t 
^ttt«3.=.s,h2 5BtdSlToH9:ite>4l. jaEftA,3 © 

f^^^/H;ii45^«:l:B 1 w^fe^^icttfSSari y h 2 5 A 
/55 1 Oj.o5>«i:l:B 2 (O^^mmm^:^:^ h 2 5 B ^5 
2ot8(tP>n> ©^^-y^t^/HCtt^^mSB 1 ©516 

i^mmm^=^^'y h 2 5 a*? i ol.o4>ii:l:B 2©3t^ 
t5:«fKSga.=: y h 2 5 B d5 3 oKJt e>*vr VN.5o 

[0 0 5 3] zott. ^'^^^Mzmm^ii^^^m 
mm^='-~ y h 2 5 A, 2 5 B(D^mm, m^'&^m^ 

■rSKlctts m, ^2.|llfe«tc:j;*)SftMbft:J:5l-. 

^/w©eji#ft3i5 ^» t 5 1 © h 7 'T T V K 
3i7-icJ;!)mUTt>J;v>U JteiS* 2 0 ©^^«1: 

«sii!i)e»rtBt?fcjvtf*©aij)£ife*Ka<5v>-cft#3t©5> 

[0054] El 3.-Ctt. 5iftttl2 1 rtJC3t^^»fflfitSS3. 
fc1t«S3-=y h2 5tt. ia4_, ia5.'--?:*T'-?'*T'^"^'<t 

tfaiS2 2^§:fi«2 3(cg3:it-CtJ;v\ ia4.(- 

^-fi 5 I'iKSg 2 2 (C3t5>»:««S3.= y h 2 5 

K»ts»g-, «fiMi«2 2tett, z<o'pfm2 2i:m^-t 

•53tli*@5l2 2 a©^g:ic:, iitim©ft-^)t«r^&«^ 
1 ~^4 »(c-Si-foScS5Mil1-53t5^f!iSli2 2 b 
r©)t»«tlfP2 2b{;:J:95>f8l$Hfc«-KSXi ~A.4 
©ft^3t©^-v-4i/v^tc:ja^4ia:fi». i(ift^*©3t5>» 
||«Sg3.= s,h2 5A, 2 5BSrKiabT>5:5jfc^>ii[1i 
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v^«. m^i.ittit^m^2 2h, 3t4>»ii««3. 

~y\-2 5*3 J;tJ5)t#a{kSB2 2 c tt, 3tJiffi«2 2 a 

[0 0 5 5] S 5.(C;^-rJ: 5 §:mm2 3ic^ 
^W^mm^^~ y h 2 5 «:i9;it 541^. S«« 2 3 ©3t 
5^illfP2 3 a t«-it/««i;S«iS|5 2 3 b t(omi^. %^ 
m.m'SH^^y V 2 5;4SS3:^tP)^^•C^^5. o*!P, Sc;B 

«a^-fr©3fc5^it«r«IS3.:^S'h2 5A, 2 

5BdSK:ffi$n-cv^5. 

[00561 C<DJ;5(C. » 3.^1(i^03ti>tt««*^ 
(ciHli. 3teill»2 0«S5:v>{r«i«<OM'5:'5f&^3fcSr 

h25A, 2 5BS:ia:ei-5ri:(Cj;»). ±»Lfcm 

[00 5 7] (D) m±^mm<r>m.m 

V^TSiW-r5t> |g6.H:^:©:/ny^'|g, ^Z^^^ 

8jt^ih^ni(om 1 ^?i^M*3iu!® 2 mmm^^-t-:^ 

os/^'Ul-cfeSo i^fis, iE3^<o^?■§•i:(^-co^f•S■(i|^- 
[0 0 5 81 «i5ELfc»3^3lififia|-ett, 

7^tgS:(l», U-^(0^^%m'm^~y h 2 5 A, 2 5 

-Ctt, ?te2&S2 0'p-C. (**lg0!|-C(±2iie) 

^, ffl^*03t5^iclitt«3.^iy h 2 5 A, 2 5 B SrK 

[0 0 5 9] IP*). I16_~l2l8.i4. ^rtv^tl. ^^Wm 
ffiSga.^.;/ h2 5Sr2l<tfi62 1, 'PiSIS2 2. Sffi«62 
3lcs:itfc0iJ5r^tT*5»). l2 6.tc:^-t-J:5lc, 
2 1 li3t5>tfcttf8S83.= y h 2 5 SrtaittSa^. 
fciS«ttl2 1 {c*5»t«5t#l:{bS52 1 b I*, 

^%^mm2 let. «^/3tai^igi5 2 1 a:4»P>roJS 

t;L4 t(DfB^^i^mit-t^^^mim2 1 d 

t . :Ltib<o^^mim 2 1c, 2 1 <u;ij; U ^l:{fc;$ 

i\.1t2-o(r>^^%^^h\Z.t''mt-ri>%^mm2 l e 

[00 6 01 -&L-C. 5t#l:{k|[P2 1 c, 2 1di:. 3t 
^m{bSl52 1 e tc^lWlC. 3t5^it*t«Sa-s/ h 2 5j55 



3-=is/h2 5A, 2 5Bd5KS$ttri^^5„ m^\i. 0 
SB 1 ©3t5^»««S=-=^ s/ h 2 5 Aiis 1 -oltnmfh 

1 (D3t^^»«tt«=-=^ y h 2 5 A i:5)-Klcl:B 2 <r>%^m. 
;ttfltS^=- s/ h 2 5 B t !6S 1 -f o^tt btvTV^S. 

[00 6 1] rrofct, =S-f^-ir-*/>':/-'^-7'tiEa$ix 
53fe^>»««l|a=S/ h 2 5 A. 2 5 B(^OTi:, iffi^ 
■frSrS«?1-5ig{cfl, m, i^2.«i0iJi;:j:t)raLfc 

[0 0 6 2] HXt-^-ti 5 4>itt5S2 2lC3t 

5>t!cttffiS3.= y h 2 5 't>iffiS2 2 IC 

tt. rcotfi|»§g2 2 4r«figi-5?tJi<iSS2 2 a©^® 
{c. Jf(B«o<I-^3feSr2o»^^;^;/w^^yP-7' (SSA 

S^>il1-5)t^^ilSB2 2 di. r<D3t5^fiSP2 2 dlCi 

^ro3t»t!:ffi««ii- y h 2 5 A, 2 5 B «rK« L,r 
^.f 53fe5>«tffi«SSa= y h 2 5 t . ^^WMim^- y 
h 2 5 (ci •) ^^«i:«f8$itfc=S-^-y^/wi^/w-7'fiom 

22et;as^aE$^^rv^5, ?iio\ fI»L,fc3t^>»llfB2 
2d, )fe3>«:««tlSa=3'b2 5*5j;U!^#.a{b«S2 2 
e 14. )tii<iS2 2 a WMSid^JfCfc J;V\ 

[0 0 6 3] ^tf>(c, 0_8 fc^-t-J; 5 S«tt2 3{j: 
3t^^»ttfftSa=s' h 2 5?:IS:»t5#-a-. fFizELfcg^i 
fi{2 3IC*3(t53t^illfi52 3 att. SiSA,,. ilj 

\^^mt^^^mi2 3 c jSEftA-i , X^ <l>^-r^ 

/uy/v—:f^$t^\c^j^^x^, x^oii^mc^m-r 

3 e t»r3>i-tP>n-CV^«., 

[0 0 6 4] ^L-C. 3t5>fiS?2 3 c i. 3t5^f!ISP2 3 
d, 2 3 e t<omKs Jti^«C««SS^-S' h 2 5*5Kft 
e>*T,TV^5. o*«3. 2oo«-§-3fe;i»f>/j;5f--^-*/i'r 

s'h2 5A. 2 5B^5K:g$^^rv^S, icoj;5{c:. » 

±mmm<o^^nm9t:^^\ciiiv\i:. tfttRmm2oi>m 

fStmm. iia^03t5>»4liRSa= S'h25A, 25B 

[0 0 6 5] **5. ±j^Lfciiisfiai-ctt. ^mctm 
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(E.) ||5.5lliSt!!|(Olfteg 

10 0 6 61 sfr3$ Lfc»3., %±m,mi;tt. 

5^»ttfg5&^=^ y h 2 5 A, 2 5 B 4:ta:fi-rS#^{Co 
[0 0 6 71 BPt>. Ill 9 ~ia 1 1 (4. ^tl^tl. ^^WH 

h 2 5 «rsi«ai2 1 , t>mm 2 , sft« 

2 3\zWtnitm^yrLX)sr)^ ll_9 ic^-f J: 5 ic. 
«I2 1 iC^^miB^^~'y h 2 5Sria:Jt5i&^. i^ft 

«t2 ucj3tt53t#i:ft:6P2 1 b<o^mc^ m^^mm 

^, »^-&©3fc^»«rttS3.:^y h 2 5 A. 2 5 B SrlK 

5. 0lJ;t«, El 9.-ei4. 3J-»aB 1 <7)*^>»tt««3.= 
y b 2 5 A 1 5>»fi:B 2 W3t^«««^= y h 2 5 B 

i/65l•foS(■tf>^^-C^^^., 

[0 0 6 81 rwit. -fiffCias$n^3t5>iii:«« 
SgzL^:.;, h 2 5 A, 2 5 B<^Se», iffl^^^SS^^S 
Kiicfi, S52.Sllfi«>9tcJ:«9lftWU)iS:J;5i-, 
^ ;!^/Koeil|i|#i4 i: 75; 5 1 <^ ^S: h 7 r y K31 7 
-IciUStRLTfeiVNU *ej^5K2 0©5^f:fi!6sail 

[0 0 6 91 iaj_0 (::*-r<t 5 1'»S2 2(C 
3t^>«i:M«SSa- y b 2 5 SrK{tS»^> 'f'i^SS2 2 ic 
\t. C rotf HaSSi 2 2 %«fi!t-f53teiS*B« 2 2a n^Wt 
Id. fiS'fc^g^, «a^-li-ro3t^)-«!cffi«5§3.=:-;/ h 2 5 
A, 2 5 B$rKBLr/£53t5>Wft8g^-3' h 2 5*5 
SaS^?tL-CV^S. t£)s. 3fe5^t!c«{g|§^=s/h2 5»43t 
ii46IS2 2 a <r>ms>\cisttfxi>ii\>\ 

[0 0 7 01 $?>lc. EIJJ_l-^t-J:5l-> $mm2 3 
intft^mmm^^-'y V25 SrSftS^. Sft«2 3 
tc*3«-53t5^illfl52 3 arofllja»::. 23 >5ci9:ttj»:, »■& 
•ti:«03t5^»:«««a^S' h 2 5 A. 2 5 BSrKBLT* 

i[5.|li6«aj(03t^JitttfSt^^iC(cJ:ix«, jtfiiUJR 
2 0 Ass:i/Mc«tfi<os*5fi^3tSr^l:lbL-cesi-t-5 



-yh25A, 2 5BSrK:fi1-5ri:Jj:J;!9, ±5BLfc 
«2.»iS^tl^«<Of^ffl5l!iJ&>J5#e>n5. 

[0 0 7 11 fiti. ±.^L.ti^mmx}t. ^miti-im 

i&^lcov^Ti5i!qufc;is, *:^ig(4rtu(c|5g^$tb5t> 
Ofii'SV'', ±j$Uy!:B2.~^5.S^i60!llc:j3V'>T 

[0 0 7 21 (F) memmmcowLm 

V-CfftMI-^t, lai 2>4^<0:/py j'^. Bl l 3 
(a) , (b) tt^^■f^it*©«llEJl^«l=Sr^y^y 

^'H. Ell 4\i^<Dm2^mmi:^-ty'p -yj'm. mi_ 

SJitm 2 a?l^0ij(c: J; ^^-v'SfiK^aj^^-ria-e*) 

[0 0 7 31 J:3^L.fcm~fSA«^t^J"^«^ 
^3.::..;/ h 2 4 A, 2 4B, 2 5, 2 5 A, 2 5B©iB 

^^^m.m9t^=-^yh2 5, 2 5 A, 2 5Bi#:©*ft: 

x.i£. mi 2\c^-tJ:t>\c. tft^mmm^-y h2Si: 
fll^5«-3t5^«)cffi«3.= y h 2 5 A, 2 5 B WStlSt) 
U < \mmK. #3t^>»ttffiS3.n 5, h 2 5 A, 2 5 B 
ic J; S 3fea^fe*tt« L 5 5 3tlt *iS 2 6 SrMJD U -C t ^ 

[00741 tZiX. 3t5MR*t«« t UTtt. 
J^*tSrX*-t-5;:i:-C, 5>»«S-l00ps/(iiiii- km) filJiW 

(0 0 7 51 -tc-e, r©«6.lllt«s|0J:5Jc, 

ttffilS^.:^.;, h 2 5A, 2 5BSrEDFA^<D3tJS<i|g 

2 6 t-^fk-rsciticit). 5>m«fB7r'f^^ro3t* 
ifeSrttfit-r-Swir^s-C^S, 'tis, 0_12_-ef±#3fc5>» 
«ttanyh2 5A, 2 5B»C3fel««ll2 6Sr#*L. 

fcAs, jg i 3 (a) , (b) \z7r^-riio\z. 

S^=s/ h 2 5 A, 2 5 B(0^jV—:f (>t5^iC««$^ 
h 2 5) tco^^-C-og>5te^i^iE8g2 6 ^ftJD-rS i 

[ 0 0 7 6 1 E 1 4 (;:^-r J: 5 5fe5>»:««« 

S/ h 2 5 A, 2 5 B<r>^JV-^ (3ti>»«««^= 

5/ h 2 5) (r>tSiWLisi.xmfk(r)^ix^h,\^=m(m2 6 
A. 2 6BiSrf^iPi,rtJ:v\ 3tiitSIS*5igo;'f-c*> 
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nc< . ^m^(D±^\,^mm^m^^~ h 2 5 srjtti 

♦IS 2 6 rofFSlcgaS Lfc^^ttN F Sr:fet < 

*5l-tS 1 Rtf i^§|{c3¥;^>fttt«S§3-=s' h 2 5 SrjfA-f- 

[0 0 7 71 -er-C. la 1 4 ic^f J: 5 ic, 3t5^«c«fB 
y h2 5ro«1rmSr20©)tJi*iS2 6A, 2 6B 
■C*fetr J: 5 ttmmc-t^ r J: 0 . fiiI@;<D3tii<@IS® 
NFSr/h$<1-5rfe. lR«l3i^S&±#:ONFS:/h$ 
<«i;t5Ct*J-Ct, ao, 2ii:©3t«*B«2 6A, 2 

Ift?^ Lfc J; 5 J/ h 2 5 <7), mm 2 

1, 4'i»^2 2f)L<{iSffi«l2 3rt'^®JfA-S:e 

1. t'«^2 2t>b<l4S<t«2 3i^{::, ^i^^^mm 
ftS§3L=3, h 2 5 S:}#A-r5;^'<-^ilrSft-C*3#. 

i: J; . y h 2 5 Sr^teSim 2 0 }c 

[0 0 7 8] *fc, 3teSI$g«rt©«^SBS*5J;V3fcSS 

i!i:^i{8/^' •;/ -ir- SrS (t . r 5/ <^ - r t 

■C, CfOT'y VhS«2 7±IJ:, gfr^2o<D)tJtffl«2 
6 A, 2 6Bt, 2aiS3<iOJt»»:ttffiS3.:ns, h2 
5 A, 2 5 B *>P>*53t^5'«M««3.= y h 2 5 t !^|| 

tvrv^S. #3t5^»tttfaS§^=y h25A, 2 5 

BI4. yy VhS«2 7±{C|9:(te>*vy£:/h$^isi<t'^2. 

[0079] C(DJ;5 y -5^- 2 8 ^Srffl^^ 

-5 ;i i: -C, y h 2 5 

(G) ^X^SB^'^ift?^ 
t;illJ.tt^rtim^comiSffl0!I*5iV^2Sfflt?3Sr 

(00801 :i(om7mmm-^\t. ^mmm 2 0 5r«fig 

■r52lft«t2 1, fi^«2 2, g««2 3(0^:n^*T< 



ic. E 1 6 K^-ti: 0 fiyt^mmyt^^~^y h 3 2 ^1^ 

«t-c^^S, r<03fe55-»cffi«S3.= s/ f-3 214, la i 6 

Sllifit«-ett4a^, Je-n'?ti,^«cS:*SBl~B4) ©Jfc 
5, h 2 5 A~ 2 5 D STs ^^-r y (§Jlfe 
¥S) 29A~29C^^fr UT)t5^«:ll«S3.::i h 2 

5 A~2 5 D<Dm^(om^ • ^'^'^m^ii^mvmuL 

[008 1] LT. m 1 6 tC^i-3bj»^ffi«ggj-= y 
h 3 2 -ett, 4 a«<0>t5^«ctt«SSi= s/ h 2 5 A~ 2 
5D*S3S*/ii6tV, ;!^'('s'f'2 9 A~2 9CO§)ift 

h 2 5 A~2 5 DSr^J^LTJtedi^ 2 0 A • Kg 
•C#2)J;5(^'toTV^2), )t*3, ;^'f' s'f-2 9A~2 9 
C t #5t^>»«r««a=i yh25A~25DSr 

[0 0 8 2] -;/f'2 9 A~2 9 C<^^ift» 

w^mtLxit. mm\cii\-m^h(r>Aifi}^micii^xt/t 

fS#{Cit9. ;^'1's'^2 9A~2 gCSrSimSlf^LTa 
^»ii|a^W 3 o<D3t4>»ffl«San y h 2 5 A~ 2 5 

7j3j:u;|iii 8tcj:9Sig^1-5, 

[00831 mmm^ici. u ettW{cf]«i«f^«rfT'fc 5 

^ii5*^<oiJ!Jv H 1 7 tc^i-jgfflgij-ca. ->;^7^i>. 
±#S:**tS-r?>-fe >f ;^ 3 0 d^e>#i!l{tSI 

2 1, ^'ii!«g2 2, SffiSl2 3{;:*i»t53t5^»««S3. 
= y h 3 2 (D#;^'f y 2 9 A~ 2 9 C'>.«lJiW«^Sr2l 

[0 0 8 4] ^18 iC^f gffigd-C-a. S««2 

§§3.= -/ h 3 2<0^X-f -;/^2 9 A~2 9 C'v^JjfeffiO 

iS:ay]£-r.5ei^ttay!£*©:3 

1 ^:!6S•t)i*.e5^^■rv^S. -tt-C, «-;^'f yf-2 9A~ 

2 9C^Sft«l2 3(l!l*>bOSiJ»fi#lcJ;0Slf^Lr3t 

h 3 2i>:t5»t53fe^>»:«fitS=-=-;/ h 
2 5 A~2 5D<Di|ft-g^fSrllS#{C«t)mx.«ASb, fsM 

m^mm^sta 1 k: i t) jteai^ 2 0 (ommmtimis^ 
Lx. z(o;/t&mw>2 0(Dm^wmi^^i:ti^m-B^ 

<03t5^»«r«SI^=s' h 2 5 A~ 2 5 DSrftSL, S« 
t» 2 3 e»©®JWffi^»- J;»):^'f5'^29A~29C 
SrSIf^ *5>»ffittSia= 5; h 2 5 A~ 2 5 D<om^ 

*;£$tLfc3teai5^2o©eaj«N4«saiai:/is 
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[0085] i(o<t5i-, 

2, sfttti2 3\c. mscmm<o^^mmm^^=-y h 2 

5A~2 5D^-. ^^-r -yf'2 9 A~2 9 CSr^Ur^fe^ 

mmm?s^=^ ^ h 2 5 a~ 2 5 Dcom^-arro^jm • 

'fs'^29A~29C ;:: t "C. yt^wmm 

^-y h2 5 A~2 5DC0tl3;4^f>ig^/j:ffi'g~a:©)t^>f: 
«^§g3.= s, h2 5A~2 5DASilJ?$tt5. m^. 13 

J_8 i 5 tcWfifc-fS zk-x^. 3fe^^«:«««a=i „ 

h 2 5 A~ 2 5 D©iSa-^*Sr, 2 0 ©e2|!HH4 

[00 86] /ite. ±» Ufclli6«f!|-C»4. 3teilim 2 0 
Sr«fiK-rSi^ft^2 1, *i^l§2 2, §:m«2 3 0^ti 
3t5J»ffi«^^=y h 3 2^Srrt«L.fc#^}co 

2 1, 'f'iBIS2 2, gftt»2 3©5*>0'>^j:<i:t-o 

[00 8 7] 

CfcJt^>«1t«l§S:lSlf • mi^-ti Ztf£<. S PM- 
G VDS!i*tc J: 5«j^{b*«a{j:tt«-C# 5 J; 5 fc'fc 

[01] ;^?B^<Q jg 1 mmVi k L-CO jfej»18at«:»aSr 

[02] :^?&m<om 2mmmk \^x(otft^mmm:^^i 
m 3 ] *»M<oig 3Matj-i®Miii^^ 

[04] ^mm<Dm 3 Hffigil ^: L-T(Pjt5»«M«;^^(0 
[0 5] >^%WcDg 3 ^ttW k LX<o^»im»:^^(0 

me I :^?&m(ofH4mmmk_LX£)^t^m^^^ 

[0 7] ;iK%iW(^|| 4||]iSg!|j: Lr(03tej»icliflt;^jt<0 
[08] *|B?^«)»4||»«i:Ur®|6^1Rl«^^ 

fis2^mm^^-r:fni/ii'm-r*hi>> 



[0 9] ;*:«B^<0«5^«!!ltLT©3fc^ji«tt^:^ 
^•f:/pyj'0 -efes. 

[0 1 0 1 :i?^^m<om 5mmmk vxo^^wmm:^^ 

<Om 1 W^mi:fFri"f^3 y 0 -CfeS. 

[012] i?i%m<Dm&mmmkhxn^t^wm^ 

[01 3] (a) , (b) m^-fH'b^^^^co^egliS 
g!i k Lro3te:^itjitft;^^<D^ 1 ^mmi:^-r^ti y ^ 

[014] :t:|6Wg?^ 6||lfeffili: tr(Pjfej»1Rli«^ 

[015] 6 mmm<om 2 gg^ggat;: J; 5/< y 

»-i^^WSr^1-0 -gfe5. 
[016] ^Miro^T^Smj-l^MlSM^ 

[0 1 7 1 :^^m(ofS7mmi^k i.x(D^^wmm:^^ 
<r>m 1 ig^g!is-^-r:^p y ^ 0 -efe5. 
[018] >|:|§g^(Df[ 7 iiifew j: LT g>jtej»»:^flt;^a: 
coit 2 i§ffigiJSr^-ry p y 0 -Cfe5. 
[019] %7r-<^^Xtiy<v-k^±^mmmk<K> 
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